what happens when you downscale it." He described the change in properties from bulk, to thin coating to nanoscale as discontinuous. "There is a lot for us to do in this nanospace to develop new materials."
The final question of the event went to Steven Freeman, who teaches innovation at the University of Pennsylvania. He asked for an example of radical change versus the incremental changes described in much of the discussion.
Connelly answered first. "I think there is a basic change in the way biology is going to impact the materials sciences. We engineer biological process and produce very specific products at room temperature, atmospheric pressure and in aqueous media with no exotic metals."
Pappas said the incremental advances in materials over the past 20 to 30 years add up a major change. "Breakthroughs are the sum of incremental changes over time," he said.
See videos of the event at http://discovermagazine.com/events/chf/chf-advancedmaterials-stories-of-innovation. The morning session opened with Steve Heller presenting a brief history on how the InChI project started and an update on the present status. He emphasized that InChI was meant primarily to provide a way to link information, to be an addition to what is available today, not a replacement, and is an algorithm to produce a unique label. He commented on the success of InChI, with one measure being the uncoerced adoption that has been shown by publishers, database providers, and software developers. Andrey Yerin from ACD/Labs gave a fascinating presentation regarding InChIKey collisions and how to experimentally estimate the rate of their occurrence using algorithmically-generated structure libraries. His conclusion was that InChIKeys do have a very low rate of collision as the degree of randomness, as expected by the design of the InChIKey, is very high. He did provide some very amusing examples of InChIKeys that contained "hidden words" and examples are shown in the figure below.
As a final talk in the morning session Juergen Swienty-Busch talked about where InChIs are (i.e., "here, there and everywhere"). He showed how InChIs continue to proliferate in popularity across chemistry databases on the web and how Elsevier now includes them in its Reaxys database as well as in its publications associated with data. Reed-Elsevier looks forward to further advances in InChI. Elsevier Properties SA is a board member on the InChI Trust and Elsevier is involved as members of three of the working groups. This indicates their belief in the standard.
The discussion of InChI continued in the afternoon. Yulia Borodina (U.S. FDA) discussed the challenges facing the FDA Substance Registration System when dealing with complex compounds such as biopolymers or synthetic polymers. Standard InChI is not designed to handle such structures, but it could be used to describe monomers and other building blocks of these complex structures.
Marcus Sitzmann from NCI discussed how InChI/ InChIKeys are used within the NCI Chemical Identifier Resolver to annotate more than 80M unique chemical structures.
Conference Call

Jignesh Bhate (left), Molecular Connections, and Antony Williams, symposium chair (RSC & ChemSpider).
Daniel Lowe from NextMove Software addressed features in IUPAC nomenclature that cannot be addressed by standard InChI such as accurate representation of tautomers and mixtures of stereoisomers. These cases require special treatment.
In a flash talk, Richard Kidd discussed the use of InChI within the Royal Society of Chemistry and RSC's contribution to the development of InChI standards.
Feranc Szalai from Mcule (Budapest, Hungary) highlighted the importance of InChI for unified annotation of chemical structures in aggregated databases that is independent of drawing conventions, tautomeric states, and other features such that each unique chemical structure is annotated only once. He stated that InChI provides the best solution for this problem.
Jon Chambers from EBI (Cambridge) made similar observations based on their group experience in assembling data in the ChEMBL database from different sources. He described their UniChem system that uses the standard InChI as a means of normalizing between different sources of chemical structures.
Bill Armstrong from Louisiana State University shared his experience in creating a teaching methodology to help researchers understand InChI as a unique, non-proprietary tool for identifying chemical structures.
Jason Wilde from the Nature Publishing Group (London) described the efforts of the InChI Trust to support the development of a nonproprietary InChI standard and discussed the ongoing efforts to provide technical solutions to develop standard InChI for difficult cases of complex structures such as polymers and mixtures.
Steve Boyer from IBM (San Jose, CA) described recent efforts of their group to employ InChI for annotating chemical structures in patents as part of chemical name to structure conversion. Their approach replaces chemical names in patent documents by InChI, enabling the search for chemical structures within certain textual content in the patents and patent literature.
In the final talk of the symposium, Laura Croft from Nature Publishing Group (London) described the launch of Nature Chemistry as part of nature.com and emphasized the utility of InChI to increase the discoverability of chemical structures and related information on nature.com and on the web in general.
This brief summary of presentations at the InChI symposium underscores the importance of InChI as universal identifier of chemical structures. InChI continues to proliferate in various areas of chemical research and to serve as a critical means of chemical information dissemination and exchange. The anticipated new developments will likely warrant a new InChI symposium within the next couple of years.
